Nonlinear effects of glutamate and KCl on glutamate toxicity in cultured rat cerebellar neurons.
Nonlinear responses to toxin exposure have been observed in multiple cell types and organisms across a wide array of phyla. High dose toxin exposures inhibit or kill biological systems, while low dose exposures can stimulate survival mechanisms. We examined the effects of low (10(-3), 10(-5), 10(-7), and 10(-9) M) and ultra-low (10(-25) and 10(-61) M) KCl and glutamate pretreatment (72 h) against glutamate toxicity in rat cerebellar neurons. Ultra-low dilutions (10(-31), 10(-61), and 10(-401)) of an Arnica montana mother tincture were also investigated for their neuroprotective potentials. Viability was significantly enhanced in neurons pretreated with either 10(-3) M glutamate (10.6%) or 10(-9) M KCl (6.3%). None of the toxins evaluated displayed significant toxicity at the concentrations indicated. The protective effect of glutamate is likely mediated through activation of N-methyl-D-aspartate receptors, whereas low dose KCl might confer neuroprotection through enhanced alteration of Na+/K+ receptor dynamics. This is the first time high dose glutamate tolerance has been shown along with low dose KCl, and is consistent with previous reports demonstrating tolerance induced by low dose toxin exposure.